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(57) Abstract 

PURPOSE: To keep a battery mounted on an electric 
vehicle so as to be within a specified temperature range. 

CONSTITUTION: A battery 41 as the power source for an 
electric automobile 1 is accommodated in a battery 
accommodating chamber 40. The electric automobile 1 is 
equipped with a heat pump type air conditioner 3, and 
the air whose temperature is adjusted by the air 
conditioner 3 is supplied into a battery accommodating 
chamber 40. If the temperature of the battery 41 rises 
in electric charge, the air conditioner 3 is driven to 
cooling side, and the battery 41 is cooled by the cold 
air supplied from the air conditioner 3. Further, when 
the battery temperature is tow, the air conditioner 3 is 
driven to the warming side, and the battery 41 is heated 
by the warm air supplied from the air conditioner 3. In 
order to obtain the sufficiently warm air also in the 
case wheer the outside air temperature is low, an 
auxiliary heat exchanger 28 which is heated by a 
combustion heater 29 is installed. 
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•Ml, 4 1. -FalcD^M^^,^ 7 > 4 3^:J:^r^ 
«t»*W«:»S«5r^ h 4 4^f>nri^ 0 fcD^m 
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££to& 0 — ZrtitF&mZtitctZ. **-ftto^« 

s , s cc**i,>t/* * r- y u&Tt& 4 o •ctLh-c* £ t m 
mztitct&iax^ y's i0 ^io^>x^my yt?F 
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M * r y aj^T B (J 1 0 °C i 4 o •c±<Dm<DMU&wic 

s x , CC^ti, JWTEI«©3Hlff *«ff toti-5. 
[0 02 2 ] Xf 77*s 1Sl s 19 . ft5(,i{JSi6'tCfcli - — 

Xr ^ r7* s 26 l,cmt$ 0 ^Xr-^'sa^cfc^r^, g 

fr&tixDmWi&teztiZo for, cassis *i 
ri^i^j^^to/ci^cc^, ^t-^ ^*s 27 tc4di^r^ 

7^F CHC ^ l <h$to-S D ^/c, Xf ■? y's I8 (,cte 
C^T, f CD<b#(D7tmm?^ I chc* 5 0*><^ 5fri>m&T$ 
to^ 0 0 -c^>to(ix^ y^s 29 ccil^, 3tm^C<DXA 
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[0027]^, c<D<t^ic^^n/c^'>^yas 

»iJ®I^<Df^CC-oc^r^-r ^>o A*.>f «J4 1, 4 
1, -"^CD^mB^Cte:, SSffl^y5 4tC3fc«SC*s 
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JL^^h6 0CC^n^> o Uc*^t ( Wa^^ h6 0 
£*i£ e MS**, ^^KT AMB &i5 OT^Tt&fr), 

•r>3>77yF Ic ^0<!:^ CCt. V'*)X-T 

=3>x^ » ^7 h ^nrofri^-r&o f£>£ 
xr n>x ^£^6nti>& r ^ 

^F AC «0 i^ott^OTr ^!7^yFcooL, SIM 

■>f 'jfigT,^ i o °cj^_hr'£>n{£, A^f'j 4 i &s 

mux$>z>tmm£ti2><Dx\ ^^^s^ccfc^Tx 

T^>^^^'F AC ^U-fe^ h2*l& 0 fit, *£-h 

[oo28] ^mK£<omftmic*si-t2>i£nmi&i%tc 

s x 7 fc*$c > r *f ms^T A „ B ^ 5 °c\n±.x$> 

K»^<vf a| ;*EEV.(i*1S«EV lltll J:0iBt^ Otc& 

<h, R^j&t^lRO^^y^ss.fcjitt?. fir, }§m 

77^FcooL^Oi^otC^OT, ^^^^F„ TR 
FFH #5 l<D<t£fc:«:X-r y "7* s « 3 CCittf 0 CUT. 51- 

#5 # CJyT<D<t*(Ctt, )8ftt-^2 9M'^5 1 
[0 02 9 ] CCD^^CCXT-^^s^^^m^s.aW:^ 
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AC «: 1 &±LXt>tlX^*><DX\ Xf-; y'Si X fr*>X7-v 

y's 47 dcmts 0 fit, ^^^^'FcooL^or^^cD 

£-2, Xr^'snicfct^ WO'^^aje T A „ B ifi 5 'Cfcl 
10 ±.&£*>&t>mm2tlZ>o 54M^T AMB ^5°CJ^±r 

t-^77^F FFH ^'Jt7F$n^(!:i^JC 

tfF rrH tci&3Lxt>tiz>„ 'Xt,*x\ mmtrnimcxr- 
v y s 2 B HT©«OT*«ff fen, nasfiT,,, B ^ 5 -cj^ 

>^<5 i ^sgsb-r'Sfi^m^^n^. cut, 
[0 03 0 ] ^^WJccig«j-rsft^tu^ 

0^ 1 5 >7* U 7 1 1 2 (CJ: ttfl 

n<E> 0 f it. =?>^'u^ifi 2^o'miti^7>2 2, 
2 7jwig«j$na. ^ i m&tkmm e conmmx 

PI 9. ^PtBP2 K 2 S»5E»SS 7 <D^f « 

HXAtiP2 4^^^ti^> 0 CO^^icCi. n>^' 

U sp If ^ 1 1 (Dftifl^MmAftn 3 3 ^O'gf^P 3 6 . 

££H0P3 1a, 3 1b, 3 1c«l^hMl^^ 

©»j»*^ftoti , f©M« 5 zmm^- z> &M&imm 

n^>i. «S«fc-^2 9^6»«J«lJ»fflJft3Sfft«2 8CC 
1 OltimMiiLmmfcfaWX&lMZtiX^: <30J»3S»S2 8 

o«f©^w$n^ 0 fit, »2j»3afts^7 

CO^MBXAnP 2 4 **H*>*i. Mf^mSft^ r > 2 7 ^ig 

f cDffecD^p^— maxmchtx. &tc. 3 

>7 , b^l2MlK)77>2 2, 34«(^±tfc^CC 
§/cn^ 0 C<Dt^t«. lfiia7 7>2 7(CJ:ot 

^»BtAtiD2 4^6moAne>nyt^«, mp*m&. 
sssMiaifca, *S8fc«i3£»s2 8^ji«-r-s. f 

It. f ©|fiffl|J»3£ftS2 8fci:^t|J0i^^ Ttt 
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^<fc^^y>^*5 i ^igi5$n€><h^cc«. ticca* 
®j^ti^>o -e-oiss. ^ies5K3 3&>6ett&$ti^«a« 

ti&<fc5K:&9. J >Xb frJls b^*)ls9T$m<DmU 
^MWLXtlU4 V 4 4^M^X^y^0 

i|X^^4 0ptyc?j£A~r£ o »JiR^M4 OrtCc*$l» 10 

1, 4 1, -<DJ^KK:zg#>ti. -€-tiCC<fc^r^<y 4 
1. 4 1, '•-&*ttM&3tl&. ^vf'Ml, 4 1. 

ftn^T^c<btc<fcor^$ti/c^M«, 

S4 0©«aJ©m»^r>43tCj:oreR5l$ti. Sf« 
5 2. 5 2RC/1t -f F71/-A46 ;• 4 6 £511/ 

•cmw^cgfm^ti^o 

[0 03 1 ] CC7X£ ^ccur, ^ ^'jagT,*s 1 0 
°CJ^T<D<t#0C^p^^3O.|gS!j^^^ti. -eco^^ 

14 oi^cigm#«3&£ti£o tux:. -ecDSSJn^o 

>:?"tM ^^r«+^^^^^f#6ti^i^^cc«. 
r, A* 7 7*y4 l «5iHJc^^ti€>cfc^6c^O . -E-o 

3tmss*3&«ss?cc«/ctie. 

[0 0 3 2 ] ftm&mtst . migte3En$sc<Dx 4 * * 30 

c#rjg@cc^o^e>n&£. -eti^x^^^*s 31 cc 

3 trC^SWSSfc I CHC ^0 <tfr&<t, -€-ti 
r JtSSC ©X > 9- & * > £ T 5« tB* $ ti& i 

r. ^©?5Wi^cJ;orffiP3KJg3^IBtt3tiS. 

ncc^oT. sm^^r-v 4 lco^^s^n^ 

[0 03 3 ] ^*^T-»;^T ft ^20°C^T^i. X 
^'5 lco|glft^:^Tt-^fi^tB^$n^ 0 ^>^'5 1 50 
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h 4 4&Cl£tt6tlT(,>&^>>^5 1 &*[13<D<K*Jl 
fiM4ECcR3ti£. U/c^or, ^m&m,3iP^>^^^i 
BX0Ati-5Wia^AB(AtiP4 5Wj3&SjfiBr$ti. $**H* 
AtiP5 0. 5 0«^nS fl ^<D<fc Mc^tURAtiP 
50. 5 0^l^C^<!:tJCiJ, t-/K7U-A4 
6, 4 G <DmSm<Dmn 4 7 , 4 7^6®M^^h4 9, 

4 9£iiOT^f-yj|#gS4 0 Wcnm^tftAir<E> 0 

-eir, ^<DW-mcj:^~c^vv-vi\zmm4 oftco&m. 

&ftt>tl2> a £/c, ^-(DJ:^CC^^^3CDf^ihff^-^ 
£ttfj2tl£<h, ^CtC^^y S7 CCjl^„ -eOi^CC 

Sl77^Fc«ciil <h £tlTt,>£OT\ Xf^ 
s SB K::tet,>T, f©it(DA'7 7* U ^EEV B rt^^^C 

■;tEv 2nd j:0ii^i^w«?ti^ o fit, 
V4 1 ^©sm«%7 ur:i,>2>i><D±&m$tiz><DT?. 
/ < ^ 7* v mk v B &r.m. s os^Ht cc ^> ^> v < > r- m 

^>i^i— isecc^o^x.6ti^o cur, A^f V4 

[0 034] &tc, S^^Ci'CCW. y-f- »;JD?^^4 0 

i^ccj:^rtTt>ti€><Dr. -ecDsm^cc«^-r^o o 
i ^r^^cct^/cor^MS^u/cii:^^^* ^ ^ »; 4 

5 0°CJ^_b<h^^Ci^^^ e f t/t, -ecDcfc^^^ 

<t ^ ^> i , a^'mi osm^^^iST-r ^> a a> o r 
JS^W^gccfcL^r«. ^^^^»;^^t b ^4 o tt c^ 

x.& <h-eti^Jt®Xr- 3r 7's 15 -C#iJ^lJ^ ti, Xt- ^ s 

39 «:*>iir, ^is^3^^jfjcc|gi&-r^<h<b4>cc^ 

63&l^RO. -ecOfl-^a^^mmati-E> 0 S38IS6«3^: 

^wjccffiEd-rsd^a^^ti-si. 0*^15^3 

>7'U >1f-l 2Cc<i:^rHEffl$ti/c?ftiK*^S»3SftS 



(10) 

19 

tl2MWi77>2 2, 2 7, 3 4^If$^. 

coi^tc«, m i atetjfeg^ 6 cD^fm^An i 
ftP2 4<msa\ 3>7'u^n l^ai^mmAn 

^tBt^^HiLP3 la, 3 1b, 3 1 c^K/c 

££<t£n£ 0 camera*, mftm&t&msicte^x 

>^*5 1 *S(sItttyr^»^^ h 4 4*>^jit£^££n£ 
iiktC. Mlbr7r>4 2, 4 3 dmWsZtlZW. £ 

3 a» n * 5" y 4 0^c 

[0 0 3 5 ] 0 0 CJtTF<i:&££. 

fcWX7a>77^F AC ^'it'> h^n^o l/c#^ 

r, x^^^ Sss cc*5i^r, ^iss6a3^f?ih$i±€><!: 20 

0°CJ^±<7><b#(C^p^3<D.!g«l^^^tl, f©fi 

0 *c«Tfci6T-r £ £ r^uisgg 3 *> & ? 
7 u ujr^^4 op^tc^M^^^n^ 0 fit, 

m.fflwmmcj:fite. ^?f»j4i, 41. - ^<D^m 
*cc. e«i*i«:sg«3tiri»ssposgg3*aaig«i 30 
^-^-scitc^o, ^'^^y?aj^T B ^_b^^cD3 0 

°C£TP^^<£>2 0 e Ci(OrBlCD^f^(DiGHF^^^cn 
b/c^ 0 r, A'^f 'J4 1, 4 1, —<03£Wffi&%: 

[0 03 6 ] 7*'jx73>x^ ^7 5#-te? F^nt 

r, f oi^r<o8#^jT^m^^B#su^^7 6cca9:S 
$nri^^^B#gijT 5 coHu^3 0 5><£>fyir£>£^ 

S*^*JK$tl*. fit, i^^jT S ct0 3 0 40 
»K±«r©i#, &*C>ttffem^B$5ijT 5 rt>6 3 0# 

&*>^ S38S6a3tt. y^T.#4o*cfcLh 

g/c. a' 7 r y sgT B ^ 1 0 'COTrn^m 

T AM .^5 0 CJ«T<7>i^CC«j8^t-^2 9AmW)2tl 
& 0 l/c#~>r. »J41, 4 1. 
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1^3 o^cDrair-^n^. x^* ^s^ccfcc^r. f<o<t 

^IB3i6®3^]»WJCCg8S&sn*. M^^yffljg 
2 5*CJ:«5«ift< . A 7 f V 4 1 

<or. 4 o w cjaT-c*n«fiF«ttssTfiat$ns. h 

2S cc^>^r^^^^y-fe y h snfcgL xf^s 17 
tcii^. ^»®a:T AllB 3^5"c«±*c*n«^iis3»g3 

**W9HM CCIEtt 3 ti . 5 TJ«Tr &*i fcfl»5« 

9Kl£tf 6ftro&^Mi&£tBin3 l b*£l*«3 1 - 
c^g§^n-S 0 l/c^-?r, Ayf-iJ41, 4 1. 

^-fe 9 b snrnsts-ccra:, ^^^^jt s cd3o 
^sfr^6*M2<D^«w^Ba>&$ii-5o fir. mm^ 

CDr\ f CO^MO^^B^CC^mSCCOXH' 9 

f <£» £ tC«, Xf>>7's JJ $>l)CHJX7'77 , S3i^fc 

5tiS3fe««^*s«Jn$nSo for. fom^'ii 
[0037] i^M^^>^66tc<fcor^m$n^m 

3te«*«{fc^SsE(cj:^r**^X3&«^-r^c[>r k 
T^iiS^citi^^ ^^c^i^Ciit 

j. > >? > ^mm&m ^ r t » -5 *§^c « f 01^^^^^ 
r^>^><t^x.^n€>o f cD<t^^^cccs, xf->7's 
2 — s 4 oc*>i^rf n#^ij£ti. xr^7*s 53 tc^i^r 

T^-A^^^F ALAI( ^l <b^tl^> e fir. Xf^7' 
s^Cc*Jiirffi3a*S3SC^^>^^5 1 CD|gSj<¥±(f # 

^i±5^$n^<hi^>cc, xf ^"s 65 cc*5c^rr^-A 

cc«, f ©SBfrM^-f-yaRSijfflitiffihSn-S. * 
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?#F A *ifil* T&:b^il«£B3£fl*$1**iT3 
[0 03 8] g»m 1 **ff ?1±-2>i#CC{3:^^^-> 

0 °cj^ _h£ & £ <b ^ua»s 3 <z>«wk 

c^^^nrc^^ci^cDr^ ^ (DiEttw^^y 4 i, 
cc^i^r^m^^^FcHc^u-fe * h £n£ 0 fir, 

I USEB i^^f'J 4 1 , 4 1. frt>mK>&-?Ct(DX? 

&j:&vti&. xtv7's,s cc^o^mf mmm^nm 

B ^2 3 0T;<D^fflF^£&o/c££^lE^3 40 

^ih^n^i, „ ^ y iRg^4 (XD^mm? h44 

r. K^U-A4 6CDfu^CD^P4 7^e>^0Atl 
^n/c^^ta^^ H4 9£MUT>^>>^r yifc^4 

cot, n^+^ciK0An^n^ o fir, 

4£g^4 0 ft<D^MUmM#t> h 5 2 ^'If 

f*yiRSM4 ort«^ct<^^$n, ^*?*y4i<z> 50 
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[ 0 0 3 9 ] CCD<fc Slij^ 1 <Z)^tf^CC*50^ 

^ (Dgttmi «:««3tirc^sw«s3^aia: 
PttcWcti*> 0 utcfr-z>r, A' 7 fy4i, 41, ••-co 
c<tan?#£ 0 gtt^: 1 cD^tf*cc4dC^^>^^2rt(D^ 

[0 04 0 ] _blBH«WICCfet^r». ^m^effl 

tc J: o r , A'^f V ^^c7)J:# >E> l * U^T cfc £ / < v 
r'Ml, 4 1, ••■©f4ffiRO***©fiT*l»Jh'r-SC 

^ c7)^^2p fc 3^r^' ^^';iR^^4 0rt«:iA3 

^< v ^vi$mm4 oft<Dmwj7 t>4 2, 43 

a^A-r-Si^cco^lBttsti^fccoi urc^^, 
1Hi77>42, 4 3«3E*ifitt1!ll»IB«iSti*<fc^«: 

[0 0 4 1 ] 
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[05 ] ^<D'* yf VU&fflW£zm:tCtoVZ>fflm^~ y 

[06 a] *©sw».a~* 

[06 B] ^CD^JiSPJ.- ^ hOttf^*7n-r*2^p-^ 

[06 D] -^CDtfJM-n^ ^ hcDSbf^^^4 V n-^ 
f^hW^ *30 
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[^CDI^B^] 
1 

2 
3 
4 
5 

1 2 
1 5 

1 6 

2 8 
2 9 
4 0 
4 1 
4 2 
44 
4 5 

4 6 

5 0 
5 1 

5 4 

6 0 



^ > :/ U * if 
4 3 ?Sijj:7 v > 
mW^^ y h 



[0 1 ] 



[06 D ] 





££*2a 39 fto ^ / 43c 



44 ' 42 . ' 47 V 4to 
» 4to 4ft 




IS 3B 



S C3 



NO 



S 6 4 





OFF 




OFF 


FFH 


OFF 



*63 \ 



7 7 - A£b^7 



C **<> ) 




(13) 



$Sf£3 12 5 19 8 



[(H2 ] 




[^3 3 




46 48 



[04] 




(14) 



m*3 12 5 19 8 



[Hi 5 1 



66 



A MB 





T B 




^67 




Li 2 rlG£ 










c ov&K 






• 69 
Icho 








—TO 






V B 




—71 







72 




PreA/C 

















62 ! 




f i 


f 


A/ C 






3 V b □ - 7 






64 





T -7 - .A 



77 



eo 



(15) 



*5f§*3 12 5 19 8 



[06A] 



NO 



NO 



NO 



© 



CsTA RT) 



s 5- 

T AMB < 50% 




F AC = 


o 




^COOL 


= o 


$2+ \ 




= 0 




Fffh 


= o 




(16) 



m*3 12 5 19 8 



[B6B] 






= O 






= o 


«» 1 




= O 



St9 







NO 




NO 



NO 



© 



1 



COOL 



QtETURN^ 



[16E] 



A/0 



s 36 






OFF 






OFF 




FFH 


OFF 





5 



*«6 r 



s 3 ; 



NO 



W/C ON(COOL) 

ON 
FFH OFF 



s *2*~ — 










NO 










= 7^: 






s 43 1 


vers 


A/C ON(HTR) 




A/C 


OFF 


ON 






ON 


FFH OFF 




FFH 


ON 



NO 




NO 



© 



(17) m*3 12 5 19 8 



[06C] 




m*3 12 5 19 8 



[06 F] 




NO 





YES 1 










= O 





5 




f ffh 


= 0 




F HTR 


= / 



NO 



F HTR 


= 0 




F FFH 


= f 



© 



[i6G] 



NO 




X -f v -J- OFF 



NO 




^return) 



NO 



s 62 



7D> h^ — is<Dffi& 



«3E»«3£r|j«t»ffe 1 TS 4 # 1 



SJilRfa^rp** 1 T@ 4 # 1 ^ 




B352-35023 ( J P, A) 
B263- 145123 (J P, A) 
Bg 51- 81321 ( J P , A) 
W-5 -124443 (JP, A) 
Bg47- 18212 ( J P, U) 
3*2 -115026 ( J P, U) 
BS64- 35668 ( J P. U) 



(58)P3^0/c^if(Int.Cl .\ DB^) 

B60K 11/06 
B60H 1/32 
B60K 1/04 



